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«4lC^-rST;b*U^Jii7Cig*^- hlfiiI6 0 9lCfi£fc , tS©£Bfr^;ii: 
V^tUCLTfc, (B) 6 l l&S^fc 1 0-5 0 At QcmOD 

[0 0 8 8] 

#ClC 7*h7^^2 (PM2) £fflV\ 7^h'jy^7 7^-©M^ 
LT l/S/X hvx? 6 1 2-6 1 7 £J£/£U #M (A) 6 10 fcSSSJf (B 
) 6 1 1 hSr-*St?x^^>^UTy- MM 6 1 8-6 2 2 £MfB|g6 2 3 
&Mt5. 4 s - h«^6 1 8-6 2 2 a^*@HH6 2 3 #M (A) fr£ 
$5 6 1 8 a ~ 6 2 2 a fc, ^ttjf (B) 618b~622b - ft 

fcLT7£/£3*lT^S (09 (A) ) „ 
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[0 0 8 9] 

mmM (a) tizzimmm cb) *x.y*>ytzijmzmM#t>m&m%iir 

[0 0 9 0] 

I«S^7X7«:#5#SfiD-oilbt, 1^^7X7 (Inductively Co 
up led Plasma : I CP) Xy ^> ^g£M^£ ICPi-yf^^if 
£M^£Wtf)Xy^>^&te, xy^>^#>UCC F 4 ^C 1 2 © 2m<D%Xtr& 
fomzMAL. J±±l0. 5-1. 5 Pa (IffiKttlPa) £ U, Mm^3 
t:2 0 0~ 1 0 0 0W©IMt (13. 5 6MHz) iij^PiDt4. £©B£, 

mmc^mtzztiz & »j, iE-r^>»ji$tiTM^ffi©x^^>^§:^e) r 

fc#-££So iCPx^yf >^*gf &^t53i:icj:tj, W&^cDigv^MH 

[0 0 9 1 ] 

aM&^-tr^^<x^^>yt--5fe&(c«, i o - 2 o %nm<Dm& 

fbS/Un>H (^f-Mfe^6 0 9) ©jg#Ufctt2. 5~3-e&s©-e, r<Z)J: 

5 0nm^X^^>^$tlTHM6U(C^<^ofc o 
[0 0 9 2] 

fit, n^*;i/^TFTlCLDDMgc&^J&"t5fc#>lC, n§?£tf-£t-£ 
*M4teit«Itf)X^ (n'F-^Ii) fctfofc. IIttty-M|6 1 8 
-6 2 2 ^7,^7 t LTSB^^{CnM?:##^6^M^7C^S:^^> F-^ 
&T*MlL£ a n§i[S:#^-r§^M%7t:m^bT»-t§U> (P) ©ilMte 1 
X 1 0 16 ~5 X 1 0 19 atoms/cm 3 ©$ggffiffl , T?^fltI , t5. ^©i^tCLT, 0 9 

(b) K&ir&$iz&tt¥mfomizi&m&nm*my9M®6 24-629 
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ts, 

[0 0 9 3] 

7X^3 (PM3) £JBV\ l/i;xh07X^6 3O~6 3 4 %ML/, nM£ 
##^^>^M%7n^§:^DtTif«nM^M^W6 3 5-6 4 0 Sr^Lfe 
o nS5:^t5M^i(:(j:'J> (P) &Mv\ f 011^1 x 1 o 20 ~l 
X 1 0 21 atoms/cm 3 CDa^ffl£&£i:e> JC!7tf*7^ > ( pH 3) &MV^-f 
^->K-^"e^ofe (09 (C) ) 0 
[0 0 9 4] 

fit, p f ^ *MT F T SMtS ^^^iftl 6 0 4, 6 0 61CV-;* 

m®t5£TfF\/jymm£'t2>'Mmmvm*m®m®6 4 4, 6 4 5 

□ r^tii, ^-Mi6 1 8, 6 2 0 £. It pM^tt^fS^MtlTG 

^^STFTS^tSM^f #16 0 5, 6 0 7, 6 0 8(1 7tfh^X? 
4 (PM4) Zfa^Xl/VZ h 6 4 1-6 4 3 ^L^ffi&Sgbtfe 

[0 0 9 5] 

P 6 4 4 , 6 4 5ii^7> ( B 2 H 6 } K 

-7mZ*mf&?&o Z.(DmMVn$Uy (B) Htt3Xl 0 20 ~3X10 21 ato«i 
s/cm 3 £t£Z>£olZ-fZ> (0 9 (D) ) „ Z. (DM^m P M^%«c 6 4 4 , 6 
4 51C&, ffrXglCfc^TU > (P) tfS&fltlSJxT^T, ^KpM^M^Mc 
644a, 6 4 5 a(ClilXlO 20 ~ 1X10 21 atoms/cm 3 CD?i^"e, P 
M*M%Bffi& 644b, 645b (C« 1X10 16 ~ 5X10 19 atoms/cm 3 tf)a^ 

•e^UTv^s#, iffiiit'iit5^n> (b) ©ffiSfci. 5 ^^3^^ 

[0 0 9 6] 

?(Di&. 010 (a) izm-t&siz. #-hmm&&&f~-bmmm±frt3ft 



1 1-210004 



tl{CUT=fo^aie^6 4 6(iMii^^f>^tS„ liliiK!iJS6 4 6 
©HBJ^tt 100~2 0 0 nmi:tS. 
[0 0 9 7] 

^T-h^X^-;i/ (Tetraethyl Orthosi 1 icate : T E O S ) £ 02£ &ig;£ U £ 
fSJ±*4 OPa, HM3 00-400 °ChU (13. 5 6 MHz) m±) 

%mo. 5-0. 8W/cm 2 T^m$itT^-t^^i:^T?^S 0 ^b^fb^U 3 
>M£MV^%&JC&, ^7X7CVDffi?SiH 4 , N 2 0, NHgi^^l^ 

ti&Wtitmiti/Vnym. ifeliSiH 4 , N 2 Ofr£f£g[<* ftSSHbSfbt/ U n 

[0 0 9 8] 

CI©t©£©#5S&#M:£/i5JE;fr2 0-2 0 OPa, liM3 00-400 "Ch 
b, lit (6 0MHz) SiJ^^O. 1-1. 0B/cm 2 tMf5I il^^S. 
SiH 4> N 2 0, HgA^^StlSgft-fb^fb^fbi/U 

[0 0 9 9] 

RTAg) fcjaM-rsdfctf-CSS. ir--^itliiiM^l p pm^T 
, £?£L<&0. 1 p pmj^T^I#ffl^*t4 0 0-7 0 0°C, ft^fttCli 
5 0 0-6 0 01CT?tT U, *llfllMT?tt5 5 0 °C Tj 4 f&fflCDttkjtm & 

i/-^-7--;i/&£illEir3rhftW£ (010 (B) ) . 

[0 10 0] 

JSftfb<Z>Xg<Z)«L 3£IC, 3~lOO%0*im#B^t% 3 0 0- 
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4 5 o°c-ei~i 2W^<Dmmm^^\ MtiM&^tsii^ifo 
fe 0 z<Dxffi*mmcm>&zftttmiz&y&ft¥m<bmic&& i o 16 ~i o 18 

[0101] 

1475:1. 0-2. 0 n mO^mZG LXBmtZ> 0 ^«ffll*tM£ L X \% 

, sKy>rsh\ t^u;k jKut^k, 3j<y>f*K7Sh\ bcb {Ky^yv 
t^o y ;i/£fflv^^&c&, 2 &mv>, iW£?gfl:£ti£: 

7? 6 0^(0^{|g^in||ftS:fTV^. $ h\zv v-y*-zfyv2 5 0TCT?6 oa*£b 
[0 10 2] 

, #H5fc$j£>i:e>K:, ummmmG 4 6 tLxmmLr=.mityvnym, mtm. 

iti/Vnym. &4ki/V3y&fjiZ£m&&t>i*:TM^&&mff&&. 
[0103] 

7*Y*?7s9 5 (PM5) £fflV\ ^©;^->©l/i/^ t>7^^ 

>^{Cj;U^e) 0 xyf->^;tf*lCC F 4 , 0 2> He0i^5; 

f>mSCF 4 , 0 2 i:LTnieil6 4 6 Si*;f>m. g 
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[0104] 

fit, iltt©iSl^XA"7^^i^Ifi£tMl, 7f h7^^6 

(PM6) (Cj:'Jl/^bY^^;^->§:MU >^i:j:oTV-^ 
IH6 4 8~6 5 2 i:Kb^>ffil6 5 3~6 5 8 MtS 0 KK 
>IBI§6 5 7 tiM^m^ih UTSIIB-tS*©1?&So HasUTV^V^, 
mi*\ZZ<DnmZ* T i]&&5 0~1 5 OnmGDjf: ST^b, &ft¥##Jftf> V 
-^^fcttKl/^^^&^-tS^^^n^^^ h&^U -€-<£> T il 
_tlcMfcT7;i/^— #A (Al) $:3 0 0~4 0 OnmCOj?$t?0^L/TSBHi: L 

[0 10 5] 

z.<DftM"c*mimmzft ^tft <d^\^±izm btf^i v^m## e> 

tlfcc i^lil 3~1 0 0%©*^S:-^tf#H^ttf7?, 3 0 0~4'50TCT1~ 

^#e>tlfco 3 ffl i e> ^iMiC i: ( J ffillfiil 6 4 6^, TII60 

2lZlZ&&"?&fcm*:&ft¥mft&6 0 4-6 0 8 (CM$-&^0fb Z"? Z> Z t. 
fcTf^S. l^JfUCLTfc, &ft¥mfom6 0 4-6 0 8 t£(Z)ftimg£ 1 0 16 
/cm 3 J^T^-t^3h^M* L<> ^(Dfe&tCTMjtfc 0. 01-0. l atomic%@ 

(010 (C) ) „ 

[0 10 6] 

0pft^jl/lTFT7OO, |10nft^;bSTFT7Ol, |g2<Z)p^ 
^MTFT 7 0 2, ^2ffinft^;HTFT 7 0 3 , WMa$lZl£WiMT F T 
7 0 4, 0 5#Jg/£3;ftTV^ 0 ^BM^T&^iLtr© 

[0 10 7] 

igg&IH8l0)£ 1 ©pft^MT FT 7 0 0 ICli, ft^##tJH6 0 4 IC^-v 
*^J«I«7 0 6, IMpS^i«ftI^e>^5 V-XM^c7 0 7 a, 7 0 
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7 b, KK>i«7 0 8 a, 7 0 8 b *M L tc */ > K l/>f £^ L 

TV^„ ^l©nft^MTFT7 0 1 iC&, ^ft^ftiK 6 0 5 1C^-V*;b 
fl«i«7 0 9, ^-hi!6 1 9 fcifte>ftVMDDli7 1 0, V-Xfl^c 
7 12. Kl^f >M^c7 1 1 £^UTV^ 0 Z:<Z)LDD^©^-v*;i/^.fRl© 
^Slil. 0-4. O^m, #3;U<tt2. 0-3. 0#m£L£ o n^*;i/ 
lTFTt:fe}jSLDD»I$$:r(Dj;^:t§ri:(cj;^ K u-r >«c 

[0 10 8] 

SBSfr[B8&©£2®p^*;i/MTFT 7 0 2&|Spgl&C, ItfiM6 0 6JC 
^-V*;i/^^7 1 3, ^IgpI^i|i(!»i^^Sy-^I«7 1 4 a, 
7 14 b, Kl/^f>Il7 15a, 7 15b5:^lfe>»^;i/KU^>©ii$: 
Wl/T^5„ l2©nf^^MTFT 7 0 3lCli, 6 0 7 -V 

7 1 6, LDDI^7 17, 7 18. V-XM7 2 0, Kl/>f> 
M^c7 1 9 *«^JER3*LTV^ 0 I0TFT©LDD0^$t)l. 0-4. 0 ^ m 
i:LT^bfc. BHTFT7 04iCit &!fK¥3£ttl£ 6 0 8 iZ^ -V * JW&mm 
«7 2 1, 7 2 2, LDDfIgc7 2 3~7 2 5, V-X * Tzlt K U>f 7 2 

6-7 2 8 Sr^UT^S. LDDM«©^-V*^*lRlCiD^$ttO. 5-4. 0 
At m, L < l£ 1 . 5 — 2. 5/E£m"eS)S 0 
[0109] 

se>ic §is«6 2 3 t ¥~bmmmtm^mu^m^>mmmt. mm 

T FT 7 0 4 © KW>M7 2 8 &C^Mt"6 7 2 9 t^f>^§!7 
0 5*^^3*iTV^So 010 (C) t(MiTFT 7 0 4 ?:^;i/^-hii 

[0 110] 

^{Clf^3S^f£M6 7 0 h LTZnOiX;^ *&lc'«fc »JJ£S 1 0 OnmjC^ 



1 1 -2 1 0 0 0 4 



[0 111] 

>TFT©JS!3i:ai&jMU i2 >^ £ mSmzmm LT =fe «fc V\ 7h 

u * 7s mm t. m > «t^-tf) u, ggs» imtt vtcDicvn^zt^m 
msffi.±izmmm$&tty~y-£.$:mvf=.o mil (b) 503) 

[0 1 12] 

# U^/*^fl|t?«l^3*lfc*^-7>f ^/^r- 5 0 2 SRGB^t5„ 
[0 1 13] 

1 1 £s&-£fc>i±> 01 1 (b) ©j: o &mmmmmm— fcrnmBmuzmmi, 

M5 11 £tt\ftmfc£<Dffilzyt&m%}m*ttiMi'$>*/- b 5 1 2 * £ 

ffl^t, u>xr u-ys/- hsrs^fc^, ^yv-±vmm^h(Dyt^mmta,^ 
Wtfrm i )m£*2bic.'pf£<'tz>z£tfT'gz> 0 

[0114] 
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[0 115] 

IfMIAS) §r#SiC/jN$^^a{cfflJx.^- fr-D&m, 
v^if-* * © J: e> &'M©M<frIfc »J $ig £ § r £ 
[0 116] 

mmm 3) 

[0117] 

^MtfcMizm 1 2 tcfB^£*iTv^y h u VT.mwi^m 1 1 (a> 

[0 118] 

^JSMl lCfe^Ttti^StC/StJTTFT^©Tfl!ffCjfil) l 6M4 0 5, 4 0 6 ?: 

II* Ay #^>f h3fcJC«J:5TFTiji^©gg&f£ (^D7l>-^) Zffi±?Z> Z £ 
[0 1 19] 

[0 12 0] 
[0121] 
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[0 12 2] 

xmMM&mi 3 iztmznT^&TZTj b u z^mfczm 1 1 (a) 
vm^-t^j y*y?m<DT9T4 -fm^m^m^v^b^- m©tft 

[0123] 

mmmiiz^xit^m^^xTFTm^^rmizmytM^ 05, 4 0 6 & 

0J&LTV^#\ ^H^MtC^VATttTFT^(Z)>!f- hM7 0 8 

[0124] 

(^«« 5 ) 

[0 12 5] 

*mmmxi$m 1 4 £#mLiPJ?-r£ 0 0 1 4 tc&, ^B^^iii^^s- 

tCfcl^Ttt, 2X2 OBEX®) li^^(Z)^^#:^M<7)[lIM^^$tlTV^-g,*\ 

Sfi©ii^-e©ii^Sfi:i±6 40x4 sot-su, svGAife®ftiii8 0 0 x 

[0 12 6] 

1 0 1MITFT, 10 2MH, 1 0 3 tt*§J!fr§S, 10 4lit>tTF 
T, 105li7*h^^-KPD, 10 61»§I, 1 0 7l£f§#ififiSMT 
FT, 1 0 8 I £ U iz y M FT, 1 0 9 itfl 1 0{i7tn^X-f 7f T'l>5 
. itifcl 0 1-10 8lc£oTfll/£3*i&IIfS&&vhy * * H» ng^S d £ ic 
t§„ 1 0 1 1 0 3 ZWm3A y 1 0 4, 1 0 5, 1 0 6, 1 0 7 

fc«fctfl 0 8 Sriz^iJ-aSBftS. llllit>ttf}*ffJI , efe l J, 1121* 

MA;frM-^!l"e&£ 0 i i4tt@^i«l)§. 1 1 5 iMitv-x 
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[0 12 7] 

1 5fe«fctfH3gy>r h#^«§glfrlll!&l 1 6tCj:oTIlJitTFTlc£y&U H 
[0 12 8] 

Z(DM1 4 S01 fcJfc$LT\ #WiSilC^tt bftX V^|»^4 1 0 3 t i2 > 
iHC^tt£*lT^&*&B&^fil 0 6 ^^iBlCS^m&^l 1 4 lCg^£tlTV^ 

M4 2 2 £Bittf)M£fM4 2 5&5V^*Hi&8fti£Sffi4 2 4 ttfMte l J « 

^x^^mmt-t^ztt, zwrnizmv^tix^zmmmmmi 2 3#im# 

1 4 l o 3#mc 10 6 ttsrt^ts. 

[0 12 9] 

3©«htsr tiz J: »J, S«W^S©M«tS:^tC"t-5r i:tfi?§5„ 

si o 6 t\zum<Dffimmz$im2ftz>z ttfte^tctb. *mmM<D&oizm% 

[0 13 0] 

Hi 4 icfcv^tt, ®^y-^^#j»ffiffjg©iiis&i i sp&xfmmrj hfs# 

[0131] 

*ytm&&m*x*&&7* vm*- kpd i o st-i^u, *^,fs# 



11- 2" 10004 



[0 13 2] 

[0 13 3] 
[0134] 

[0 13 5] 
[0 13 6] 

£ m% fcl^T £ 5 ±7?* £ £ & -5 „ 
[0 13 7] 

#£jli®L£Ay h 5 0 1 £tfT°%Z>ZL 
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[02] *mmmmnmmn-fomm^mm(DftMmT*2bz> a 

o 
o 
a 

[09] *mm<Dmmmmmn-ftmm*mu<D-ftmj3&Ztt'tmx&& 



[010] *^W©lif«t|g^g--^^gg©-f^5g^«g=S:^"t0T?fe 

So 

[011] ^mm<DmmnMmm-i^mm^mn(Dn^<Dm^mirmmm 

x&z> a 

[012] *^^©®«l8ia^g^M^^g©&«^«g^fl8<3D7'^x-f 

[013] *^^©®«igia^g-f*t^^g©fesiijfi^]!i<3Dr^x>f 

[014] *^W©H«S8ia^g^M^Sg©&5llJ6^J!8©lHlS&0"T? 
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[gfl] 



114 




107 

fs-^ii't'lfflTFT 



117 -tz>-9-7K¥IEl)lE]S& 



111 

-tz>-9- 
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[02] 
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[03] 

301 m^-w^^M 
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[04] 




11-210 004 



[0 6] 



(A) r— 403 

405 



401 




(D) 



415 




400 : mfa. 401 : TtftJ!£, 402, 403 : Atf¥*ttB. 

406 : y-T h&S0t> 404 : 405 : 

407 : y>T hm@, 408 : y-T 

409, 410, 412, 413:TOHMJ& 411, 414 : 
41S:«1Jini6|tll. 416, 417, 418, 419:^4 
420 : TSfl^tS 
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[0 7] 





421 : ftmm&m. 422 : ±SPm@. 423 : *2JHH)feMt 

424 : mm&wmm 
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[09] 




1 1-210004 
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[014] 



112 



116 



V 



114 



rr 

JTL 



H 



■a 



i... 



T 

4^ 



106 




'JtohTFT 
im'tt-V 105 



107 

MElSfflTFT 



n 

_m_ 



1 



H 



si 



109 7+P9**f7f H 



5 



117 -fe>-*7K¥IEt&[s]S§ 



118 
-9- 
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111 

maw 
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